He is the five-year old whose preschool check up is a headache of his doctor's afternoon. Even if the appointment is delayed for only a few minutes, he will rapidly turn over every surface and pieces of equipment within reach. Permanent alternations of the room's contents could result, uncontrolled by the mother or nurses.
He is the fourth grader who squirms, fiddles with shoelaces, looks out the window, drops his pencil, and talks out. "Hey Jude!" he yells over the top of several desks, "wanna play soccer after school?" Nobody likes to play with him; he is a poor listener; he does not follow rules; he is impatient to wait for his turn; he cannot cooperate; and he has unpredictable moods. His list of friends is as short as his attention span.
He is the young man who has dropped out of school, lost his job and can not maintain a relationship. He can not finish any assignments, is easily distracted by sights and sounds. His room is always in a chaotic mess; he often loses pens, books, and other materials. He has even been hurt in road accidents twice in two months.
Variations on the Theme :
These vignettes illustrate variations on the theme called Attention Deficit Hyperactivity Disorder (ADHD), which is affecting 5 to 10% of children in most studies 1,2 including Hong Kong, i.e. 2 to 4 students in a class of 40.
ADHD comprises marked inattentiveness (attentiondeficit) and a lack of inhibition (impulsivity), often accompanied by restlessness (hyperactivity) present in two or more settings, of at least six months' duration, with onset before age seven years, and no indications for any major psychosis or other mental disorders, such as a mood disorder, anxiety, dissociate disorder, or personality disorder 3 , that might account for the behaviours. The behaviour should be atypical for the age and IQ of the child, often being described as maladaptive and inconsistent with the developmental level (National Institutes of Health, 2000). ADHD, with or without hyperactivity, is a syndrome of various aetiologies that interfere with the child's coping with the environment. The aetiologies may impair attention, resulting in an uninhibited, often overly active reaction to the distorted input (National Institutes of Health, 2000) . Common associated problems include mood lability, stubbornness, bullying, poor response to discipline, and temper. The children often demonstrate low frustration tolerance and low self-esteem.
Boys with ADHD outnumber girls by at least 4 to 1. However, many girls with ADHD may be overlooked because their symptoms are usually not as flagrant. Despite a common belief that this problem would disappear during adolescence; it usually does not. However with help (by medication when appropriate), adolescents and adults can learn to cope and live successfully with this condition.
Overall, the intelligence of children with ADHD is normal, and they show no signs of serious emotional disturbance. According to Barkley 5 , a common theme unifies ADHD symptoms: impairment in inhibition, which makes it hard to delay action in favour of thought. Consequently such children do poorly on tasks requiring sustained attention, find it hard to ignore irrelevant information, and have difficulty with memory, planning, reasoning and problem solving.
While inattention and distractibility are the common elements of "ADHD", hyperactivity is prominent only in 30% of children who have the disorder. So the diagnosis is more likely to be missed in the subtype without hyperactivity, especially for girls. In contrast to those with attention-deficit disorder with hyperactivity disorder, children with attention-deficit disorder without hyperactivity exhibit poorer school performance with higher rates of retention; are socially withdrawn, less popular with peers, more likely to have depressed moods, anxious, and appear sluggish, even though they are less impulsive and less likely to have evidence of oppositional or conduct disorder.
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Origins of ADHD:
Heredity plays the major role in ADHD. The disorder runs in families, and identical twins share it more often than fraternal twins. 7 The frontal lobe and basal ganglia are reported as being nearly 10% smaller in children with ADHD. Polymorphism in the dopamine VOL.12 NO.5 MAY 2007 D4 receptor and transporter genes has been suggested. 8 In a SPECT study, 65% of patients with ADHD showed decreased perfusion in the frontal areas 9 , the same areas that tend toward abnormal slow activities on quantitative EEG studies of ADHD.
10 This has been referred to as a "lazy frontal lobe".
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Reduced dopaminergic activity in the prefrontal-striatal circuitry pertaining to sensory input relates to attention, activity, and inhibition, with executive function deficits. Reduced norepinephrine activity in the prefrontal cortex and cingulated pertaining to executive function may produce deficits in inhibition. Brainstem norepinephrine activity may be diminished, possibly affecting alertness. Presynaptic dopamine activity appears to be impaired. Stimulants work by countering these deficits. Treatment data suggest a catecholamine hypothesis of ADHD, since nearly all medications effective in ADHD affect catecholamine transmissions of norepinephrine and dopamine.
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ADHD is often associated with environmental factors, but a stressful home life rarely causes ADHD. Instead the behaviour of these children can contribute to family problems, which intensify the child's pre-existing difficulties. Furthermore, prenatal teratogens like illegal drug abuse, alcoholism and cigarette smoking of the pregnant mother are linked to inattention and hyperactivity, and so is the use of phenobarbitone in the children. 13, 14 In fact, children with epilepsy are at risk for symptoms of ADHD. Children with epilepsy have poorer concentration and mental processing and are less alert than age-matched non-epileptic children 15 . Alertness may be depressed in children with epilepsy 16 .
ADHD is frequently present in children and adults with partial seizure disorders, but it may also occur in primary generalized epilepsy. ADHD is seen in up to 48% of children with epilepsy, especially in boys 17 . Epileptic students show reduced alertness.
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Examples of Comorbidity with ADHD
ADHD~11% learning disabled in either reading or arithmetic 35% to 65% oppositional or conduct disorders 20% to 25% affective or anxiety disorders 33% of children with learning disabilities satisfy criteria for attention-deficit hyperactivity disorder. 19 Forty % of children with Tourette Syndrome also exhibit ADHD.
Treating ADHD:
It is evident that as long as dosage is carefully regulated, the drugs in the Table are able to reduce activity level and improve attention, academic performance and peer relations for above 70% of children who take them. 20 Stimulant medications seem to increase activity in the frontal lobes, thereby improving the child's capacity to sustain attention and to inhibit off-task and self-stimulating behaviour.
Although medications currently used are relatively safe, their impact is short-term, and should not be abused or overused. Diagnosis, reassessment and treatment by team work (well-trained and experienced doctors, child neurologists, psychiatrists, psychologists, social workers and teaching staff) would prevent misdiagnosis. No drugs can teach children how to compensate for inattentions and impulsivity. Combining medications with interventions that model and reinforce appropriate academic and social behaviour, as well as family intervention, is the most effective treatment approach.
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It is important to have good rapport and communication with the parents to yield favourable results with better compliance, which can be better achieved by the use of long-acting medications.
Because ADHD can be a lifelong disorder, it often requires a long-term therapy. Adults with ADHD need help structuring their environment, regulating negative emotions, selecting appropriate career, and understanding their condition as a biological deficit rather than a character flaw. 
